Effects of parenteral nutrition on hepatic elimination of lidocaine: a study using the isolated perfused rat liver.
The effects of acute and a short-term (7 days) parenteral nutrition (PN, consisting of 24.2% dextrose and 5.2% amino acids) on hepatic lidocaine elimination were studied using an isolated perfused rat liver preparation. In the acute study, lidocaine was coinfused with PN solution or normal saline at 0.123 ml/min for 80 min. There was no significant difference in hepatic lidocaine elimination between control and PN-treated groups (six per group). In the post-PN study, only lidocaine was infused for 80 min. Lidocaine hepatic clearance and extraction ratio were reduced by 29.8 and 31.1% (P less than .05), respectively, compared to what occurred in livers isolated from control animals with free access to standard laboratory rat-chow and water (six per group). Mass balance at steady state showed that recovery was higher for lidocaine (46.58 +/- 7.28% vs. 25.56 +/- 5.59%) and lower for N-(N,N-diethylglycyl)-2-hydroxymethyl-6-methylaniline (0.21 +/- 0.01% vs. 2.75 +/- 0.58%) in the PN group compared to chow-fed controls. Recoveries of other lidocaine metabolites: N-(N-ethylglycy)-2,6-xylidine, 3-hydroxylidocaine, 3-hydroxy-N-(N-ethylyglycyl)-2,6-xylidine and N-(N-ethylglycyl)-2-hydroxymethyl-6-methylaniline were similar in the PN- and chow-fed group. These findings suggest that acute PN infusion has no effect on lidocaine metabolism, and that the impaired hepatic lidocaine elimination after 7-days of PN occurs as a result of selective inhibition of hepatic enzyme activities such as those involved in aryl methyl hydroxylation and in other unidentified metabolic pathway(s).